Introduction
absorption edges at room temperature is large in the range of BiO1.5<10% but becomes small above 10% BiO1 .5. The optical energy gap Eg changes with tempera ture in semiconductors.14) Figure 9 already shows that the energy gap is smaller at higher tempera tures and the optical absorption edges shift to lower energies. The principal factors governing the temper ature dependence of Eg are the thermal expansion and thermal vibrations of a lattice (phonon). Since an expanded lattice has a reduced average electronic potential, the energy gap between the bands is gener ally reduced upon heating. Phonons distort the local lattice structure and hence distort the local band structure. The effect of phonons on the band struc ture and the energy gap will also vary with tempera ture. Namely, the higher the temperature is, the more phonons there are and the more vigorously ex cited the electron-phonon interactions are. This should cause broadening of the energy levels and (3) which is represented by the solid line in Fig. 12 
